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(54) MANUFACTURING METHOD OF LIQUID CRYSTAL DISPLAY HAVING TOP GATE THIN FILM TRANSISTOR 
CONFIGURATION 

(57)Abstract: 

In a manufacturing method of a liquid crystal display having a top gate thin film transistor configuration, a top gate 
thin film transistor, a color filter, and a black matrix are formed together on a glass substrate. The black matrix is 
formed when a shield layer of the thin film transistor is formed, the color filter is formed on the shield layer. An 
active layer and a gate electrode of the thin film transistor may be sequentially formed in one process, or they may 
be separately formed in respective processes. An insulation film between layers is formed by an organic 
insulation film in a spin on glass method. A common electrode is formed on a surface facing the glass substrate 
of a plastic substrate. 
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gi*7 0H&3S 416&! XI 

(74) CHaieJ 

(5 4) § 3 ii oi g gtit ^ax i ^Ei s tfe ga SAi a«5i asa a 

i }|oim ^ 751 ^b ^§ hai §xi2j -fli2E ^S8 sen^i ^i&oii a jioim SfSj 

^2JXI^Ei£r SO H EH £f DHM^M 8JHI SgBO. OHM^b ^ ^2!XI^EH2j *J£# 

ggAI S^32, SO §0^ ^E§ ?KHI l^^Cf . «|°f M^XI^H2J BfiSai- IHIOIM 2^R8 

81021 g§01|A1 2^o^ l^£J>iU, £b ^£°J ^ S Oil AH 2|2| |jg§| ^ 2lO. 12^8 

eoii cn»8^ 2oii s«@o. o&o/h, 75^ a&sm xii5 meoi ^aa. 

GUTS 



£ 18 #2H2J m 3ilO(M HfQJ MgHXI^EI £>b ^3 HHy2J ^51 £A|B ££01 2, 

£ 2b 01 S92J ai ^A| Oil Oil CEfE 1 JIOIM M2!X|±Ei 751 Sfc n§ SA| HH^2i 75£ 

om, 

£ 38 01 £S2| fl|2 41 AIM 01 OS S 3il0|e ^XI^Ei 75^ £>b ^3 SAI 1^21 

01 CL 

stast mtzt g& 



mgoi ^mb: Jig w j mow geiuig 

01 iS8 S ^IO|M(top gate) am M^XI^EHTFTThin Film Transistor) 751 »fe SAI S 
xl(LCD:Liquid Crystal Display)^ XII5 gJHOII 3B 2°SA]. CH^ &A1loMI SSWE £W± 

a 7\\om aw m^xi^asi so u eii Brm i^sib sjst ^xi^ei sai sasi &s 
oil bb soio. 

o^*ho^ ( aiaj egHxi^Ei SAI Sxlb ^ M21XI5E|2j ^IOIM(gate) i^iej SiNxSh ttg 
xH^ §^9b a-SiSM 2^ S*fOJ HH ^|0IM(bottom gate) M^jXI^EI 

75( inverted staggered type)^ 0|g£JOi SCI. 

yfflOil. S JI0IM(top gate) ^^XI^Q 75(staggered type)b SiNxSO afa XISMI/d 
5!^£Jb a-Si# CI M Oil SiNx^h i^ES, J18°J SiNx #*rA| a-Si°J ^5£Khydrat ion) HIMOI *$0\ 
XI 33^2] ^4iSf^^a 3fX10^ ofb a-Si2l ^^01 ISfSJXI^, 0|£i& 75b br§ ^I0IM S|Sf e 
^jXI^Ed 75011 b|5K)j ^ilOlM bH^2] X|X|»»^ gOIO. SE» 0^3(photo mask)^2| sa 
3F^^0I ^A1 ^¥ A^S9?I£ BO. 

oi m, £21 ^5^ moi eausi a ^ioim e^xi^a 751 at ^§ sai 3x1011 en 

SfOj iriBBO. 

£ 18 a ^101^ ^^1 MgHXI^Ei 75M ^b ^§ JOIUCpaneDSI 751 £AI^ £S0IO. 
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E 1 CHI EAISI01 21^01. g£ii2J 8 3101^ Hffl* egHX|±9 751 2b ^§ flH^S ^± }|&(1)j» 
^ie(l) 91011 OPH£ 219 UBt B El (color filter) 3IB(17)££ ^SSCh 

01 OH, eSH^ 3100)91011 3M(Cr) *JE#(shield layer )(3)0| DS£|CH H2, ^ES(3) 91011b 
SiNx 12^(5)01 22 S^SOI 2iCf. 

SEfi. SiNx 12^(5) 9101b ±±/E£ll2 2^(7, 7')0I H££IOi ££/Eai2 2^(7, 7') 9101 

b a-Si 8(9)01 U3301 SO. a-Si SO) 91011b SiNx 128(11)01 H££jCH 2i9. 3 

SiNx 128(11) 9101ib 3II0IM S^03)j» IT0( Indium Titan Oxide) s±± 2^(15)01 §££J0i 

&B. 2& 19 3l£(17)0l|/d ^aH^ 3I»0)1 8ff 2 91011 APHI 3IS ^(Red. Green, Blue. 01 6h 
R, G. b&H »)2| SSU 2£1 S»8*b 4X1 i§2^ £ UEI !9(19)3r ^£H^ 3I£(1)2J 2t±0ll 
CHg£i£I| UHxISOl 2iH, 2| Sf± MOIOIIb 9\o\0\ Hg(Cr)E£ £ 

OH^±(BM:Black Matr ix)( 19)31- §££101 SlU. »a 19(19) 91011 ITO SS 2^(19)01 §g£jCH 91 

a. 

01 21- aOL HfOfr M2!XI^92r 191 ^ ^2Ji^ 3ISH1)j» H9 3IBO7J0II 

EHEI!s!(patterning)8r01 5iJ6PI OH ^ Oil SZJi°J HW ^&X\±E\ ™3 HAI §xl°J Hl£ S3 Oil AH ^ 2J 
?IEr2| 2iP[ B^ilb 10/imOI^ »3||b 3/zmOim 4^°^ it £901 ^?fi ^ XH oi lOIEdlb §12 
01 EJ3, UO^rAI ¥HfM0| £±oHl, l^Ollb ±dl 2^01 S3*Sb SfllSOl 2iCh 

E°h gBH2| e JIIOI^ Bjaf M£HXI±9 752j ™§ 5AI §rx!2| X-j|£ a-Si 8 ^E0| ^£fOI 

M(backlight)2J «J01I S|§ ^#£101 &EE£, £S £151 II (photo leakage) 2H2I a»°£ ^ M§« 
Xl^92j ^£01 UBBHI^I HH ^ CHI ^dlOlM ^ xh&g ^Eil i£S ii£!5H0t 61-01 . US* H9 3IB 
01IE Gil 01 El 2l2Hf ITO sF± 2^ M0I2J 3|« ^DB Alii ^(capacitance) Oil 21 & S8 « 
9^' (rubbing) Al gga 4 °Jb £f2 £!£01l OUM S &XI o\D\ 9j5[01 QHM^± 

8 2i2^ g- »&^8 S&sHOr- mb ^XilSOl 21 Cf. 



WtZ\M, 01 ^§£1 =38 ^31^ g2H2| ^^Igl SHlor^l 91^ ^BH^ ^ I & CHI e }I0IS 

M^XI^EiSf 1EIM SIHI l^&ESAH, ^^3^ ^BO X1I5 o.moi i^gb ^§ SAI 
S«2| 15 fllSSrb Q| 2iO. 



StSSf St 

=31 ^^b^i ?i5foi oi een^ ^i© 91011 e ^ioim ^ b M^xi^E-isf 

e^Ji^ 3I& 91 Oil S ^101^ ^521 atQ| egHxi^QS SSm2/d, 1^ HEI2f OHM^I^ E 

^ aii s^i ^sm2, ^en^ ^ie 91011 ^E#nf dhm^i^i sj-xhi i^ai^i cfg, n 91011 ^ 

^ HE-IM l^AI^JQ. DM Oil. ^df 19 91 Oil 5^/Eeil2 S^AI3I^, ffgSM 5^/E£ll2 

9ioii i^Ai^ia. agon, 91011 ^ioim i^Aiei oe 12^m i^ai^i^ 
oi (m, Tiioi ^ mu2i s§i smoi a a a ^e 

01 5K 01 ^§01 ^8rb Jl^Or-Oil/d S^2| X|^l X^f 01 ^Sl g 016^1 ^A|^ ^ 5ib bf 
BSIB MAIOia S¥9 E21 SS£ 5r01 tfA|8l «a«Q. 

E 2b 01 ^S2J J||1 ^A| Oil Oil CTiE § ^I0IM sj-of e^xi59 ?5i ^b ^§ SA| SH^2J 
01 CK 

E 2011 EA|£|Oi 2iSOI. 01 ^S2| X1I1 Oil Oil Hf^ ^§ 1^8 eeH5 3IB(20)^ M^^^l 
3I»(30)« 5ff&Cf. 

^± D\B(2Q) 91011b ^E#3f OHM^Jr a« ^^301 2ib 9(40)01 ^ ^ EJ 01 ^oqi, ^ E 

sa oH^^b s§i e§n an asset. 

£D\ #(40) 91011 ^9(EA|£JXI QMOII 19 91 Oil b ^^1 12^(50)01 
22 31192. 3 91011 SiNx 12^(60)01 22 e*f£Ch 

CIMOII. SiNx 12^1(60) 91011 55/E2II2 2^(70. 70' )0I 55/E3I2 2^(70 , 70') 91011 
a-Si #S#(80)0| IS^CI. 

a-Si ^^#(80) 91 Oil b SiNx 12#(90)OI 22 g^SJH, 3 91011 JIOIM 2^(100)01 g^SCj. 

□ eoil. S 2!- §2fiSQt(110)OI 22 aSSIH, 3 9I0II ITO If 5 2^(120)01 i^^Cf. 

01 mi , 8» aaasaf(110)8 ^^l 12^2^ ±m 8 ^EH5(spin on glass) ^2S 

o^| aasiSSb OFBl 4*XI. MeiOIOIE(polyimide), BCB(8enzo Cyclo Butene). % PFCB(Per 

Fluoro Cyclo Butene)^ ^8 ^^1 M§ 101 3gl 4= 219. 

^i&(30)2j ^en5 ^ie(20)oii cji^s 2011b oh^^i^u 19^ a2 

2^(130)201 sssa. 
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E 3£ Ol gJg2| HI2 ^ A| Oil CHI Ott^ 9 JIO|e afS[ e^xi^Ei ^51 £b 9«§! SA| nHtf°J ^£E 

010. 

£ 3011 EA| £| CH fflSOI. 01 ttS°| HI2 gA|0||0|| DUE ^§ HH^£ HI1 *IA|0||OI|A| filBfi W» 

V£ 15 10||A| e2H^ JI5H20) ?|0|| ±±/E2ll°i 2^(70, 70* )M §!g5*b GilflHlb §ggf° 

£ opi/db oe gg^o. 

3811 4'AIOJI 01! Alb £^/ESII2! £^(70, 70') 3011 a-Si »S§(80):Df SiNx a£S(9GR 3HI0IM 
2^(100)M 1E°J 5§i SSKH i^Al^iQI m\0\ t O\D\0{\M^ ±±/E£ll&! 2^(70. 70') 3011 a- 

si »as(i40)jii- sinx aesd50)a- worn a^d6o)i aaa sstoi asAi^j 9 

Oil 9 (etching) &Cf. 

cm oil, 0^3^ ^xi^ s aeaaoKi70)oi as u^sjiq, a ^ chi ito ®± s=ui80)oi 
so. 

as. ?ie(30)s ai ^Aiotia ojff^ns ^bh^ ?ie(2o)oi airs soil s^daoja 
01 s^so. 



MFStSf MM 

OI^OIIAia »0I Ol ^S2| *JA|0||01|A|, ^£H^ 3IB0II S 3HOIS M^XI^EiSI 1EI1 »M 

IH ME}±*I JI&M M§moi ^ 2i^°^ 33il mm 4* Sib ^3 SAI §fl 

21 HIS ISi 4> 2iO. 

bl^, 01 US 01 MHmo\0\ dUfrSiS ^AIOIIS &3&8K)I 9 9 a XI Eh 01 use jhais m 

aim oil sseixi ar^w . ^ir£ib it&iii^g?) moil ^mb ass ^ §^§i£ ss&o. 



3^8 1 

^eh^ ?\m woo ^e#5f oHM^i^i trn aaAi^ife e^ish 
spi a a us ^ chi ±^/Eai°i s^s H2Ai3ib e+jism 

£±/E£|l°! 2^ 3011 il^AOIb 
#21 CHI }I0!M E=m il£A|3lb B3I2H 

«l 311 01 M 2^ 9101 §2 BE! 48 a«A|9|fe 9>||a; 

#zi 12^ 3011 if± t^Ai^ib e^iiM s^mb e ^ioim M^XI^Ei ^ 

b SAI &XI5J HI 5 »H. 
2 

an&oii %lo\m, 

&d\ msm^ &j\ no\= musi ssi emoi t^sb f§2^ mb e ^ioim ^ 

M^IXI^Ei ^b asia 5A| Sfl2| «|5 »ffl. 

3 

9 1ST §J fll2S0fl 9iO\M, 

#j\ S2i i2 Q 48 ^^i assess ^E! s ^en^ »aioi 2i»oi i^sib 5ii ^§2^ mb m o\\ 

0) e E^xi^Q ^b ^§ SAI HIS 

S^P^ 4 

fll 18 <U HI280II AI, 

5§ M^^^l 5IB0II S^£lb 31 ^2E£ 8Fb M >ilO|M M^XI^Ei ^b a* 

§ SAI 9X121 HIS &B. 
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